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A STUDY 0? CERTAIN SOILS OF THE PANHANDLE OF TEXAS.
It was the object to maxe a study of the soils directly 
west,south west,and northwest of Amarillo,Texas. The are* studied 
includes three hundred and fifteen sections which extend west of 
a line from north to south that would pass a mile west of . 
Amarillo and south of points about one and a half miles south of 
the Canadian river.This land is included in blooms 0 Beaty,Seale 
and Norwood,6Z Jno.Gibson,6 B,S.& F.,J.A.D. B*S.& F.,21W E.L &
R.R. R.R.Co. and G.C.& S.F. R.R.,M19 Gunter and Munson,and 20E 
E.L.& R.R. R.R.Co.,part of which is in Randall and the rest in 
Potter county,Texas.
A study of the soils was made to determine the various 
types,and while this was bein£ done fifty-two samples were 
collected,part of which were analyzed to determine the fertility
U
From this study it was founa that there were five quite distinct 
soil types in this area,the form of 'which is shown on the map 
that is presented with this thesis.The types are a fine red sand 
£rey loam,li£ht brown silt loam,reddish brown silt loam,and 
brown clayey silt loam.
The recdish brown silt loam is the soil that is shown 
by the yellow color din the map and is marked S.L.Samples 4-5-7-
'8—10—13—16—16—17—16—27—43—46'—46—48—49—ILki— were taken from 
various places in this type.All of the soil was moist,loose, 
and easy to sample.ALL of this type is very level prairie except
l| II
the very northern portion which is very rolling and brabey.
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, The browh clayey silt loam is the area repersented by
the brown,marked. C.S.L. os the map.It occurs in the southern 
part oi the land surveyed and merges into the type mentioned above 
Samples 2-3-6-C-11-12-14-1S-47 ifcere taken to repersent this type. 
They are harder and more compact soils than those mentioned above 
and are also darker in color,being almost black.They have more 
clay in them and are more tenacious.lt is a very smooth prairie 
land the same as the other type.
The small area in blue on the map marked 5.S.L. is the 
light brown silt loam.That is it might be fudged either as a 
light brown or a grey silt loam.It is bat a small area and is 
repersented by sample ho.It is a small plain of auout three 
sections in the southern edge of the breaks.lt has quite a little
' V *
sand and is a hard dry soil.
The grey loam is the area repersented by red marked G.L. 
It is repersented by samples i-23-26-29-30-31-32-33-37-38-39-40- 
‘±1-42-44-! 0-61.It has an appreciable amount of sand but less than 
fifty percent.Considerable of this is prairie land but quite a 
good aeal especially in the northern part is rough and breakey.
The remaining type is shown on the map by the green 
marxed R.S. and is a fine red sand.It is a deep red and is of a 
uniform texture.Bhile sô .e of this type raises grass all right 
the same as the other landryet much of it is rolling and breaky 
and is of an inferior graae.lt is repersented by the samples 21- 
22-24-25-28-3‘±-36*
Table 1 shows the section from which the samples are
taAen.
Table 1
Sample Section Blocx Sample Section Blocx Sample Section Block
1 9 9 19 112 9 37 36. 21W
2 40 . 9 20 16 9 38 147 9
3 99 9 21 IS 9 39 146 9
4 73 9 22 79 9 40 ' 1 J.A.D
5 29 9 23 i ' 21W •±1 b2 9
6 6 b 9 & 4 8 Ml 9 42 23 9
7 42 9 26 21 21W 4o 4b- 9
8 60 . 9 26 13 21W 44 4 21 9
9 77 9 27 126 9 46 68 9
10 167 9 26 6 6Z 46 98 9
11 163 9 27 lb J. AD 47 27 9
12 7 b 9 30 7 6Z 48 26 9
12 74 31 192 c,u 47 69 9
14 13b 9 o3 0 21W 50 47 9
lb 170 9 60 4 2 0E bl 23 9
16 164 9 • 0 4 lbO 9 52 43 9
17 25 9 35 114 9
13 79 9 36 8 6
The stud}- was made of the surface soil and the samples
were- taken seven to tight, inches deep with an auger-This is true 
except in. the case of the samples 21-32 which wer-. not considered, 
c. in the tables latter.Sample 21 was taxen in the northeast
corner of section ly block is .It is some of' the soft yellowish 
rocg that underlies the sand about three feet at this place.
Sample 32 is from section 5 blocm 21W and is the subsoil of a 
small strip of poor land.First the moisture in the soil was deter­
mined so that there might be an equal basis on which to figure 
results.Then ,as many as possible of the soils were determined 
for nitrogen,phosphorus,and potassium and the results are shown 
in the tatles that follow.Table 2 shows the moisture,taule 5 the 







Percent Average % Dry matter in 10 
Grams of soil
1 .1021 £rs.lC23 2.C4 2.04b 2.043 9.,797
2 .2110 .2105 4.275 4.25 4.2625 9.57375
3 .2115 .2115 4.2? 4.27 4.27 9.573
4 . 163b .1642 3.2? 3.284 3.277 9.6723
5 . 2003 .2023 4.006 4.046 4.026 9.5974
6 . m b .1797 3.55 3.594 3.572 9.6428
7 .1500 .1620 3.60 3.65 3.6^5 9.6 o? 5
8 .1628 .16 v r o. 266 3.51 3.383 9.6617
9 .1750 .1755  ̂C)t j  •  V J 3.57 3.53 5 9.6475
10 .2165 .2145 4 .oo 4.29 4.31 9.569
11 .1510 .1790 0.62 3.58 3.60 9.64
12 .231C r\ o Q o • aj 0 00 4.62 4.c6c 4.643 9.5557
13 2 0V 7 • 2090 4.154 4.18 4.167 9.583*:.
14 . 1966 •1950 3.952 3.90 3.916 9.6784
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Table .0 cor.tipued
Soil Wt of moisture 
ip 5 crams soil
Percept. Average % Dry matter is 1v 
grams oi soil
15 .1602 .1608 3 • 205 3.21b 3.2106 9.67696
16 .loll • 1500 2.o22 2.b0 2.611 h.v36S
1? .1184 .1205 2.8o8 2.41 2.389 9.7611
16 .0400 .0380 .80 .72 .76 9.924
19 .1270 ..1270 2.54 2.64 2.64 9.746
20 .0675 .0660 1.36 1.32 1.335 9.8666
21 .'2280 .2260 4.66 4.52 4.54 9.646
22 .0665 .0865 1.77 1.73 1.76 9.825
23 .2278 .2283 4.666 4.656 4.661 9.5439
24 . 1023 .1020 2.046 2.04 2.043 9.7967
26 .0960 .0960 1.96 1.92 1.94 . 9.806
26 .0875 .0876 1.75 1.76 1.75 9.826
27 .1145 .1150 2.29 2.30 2.296 9.7706
28 .1666 .1645 3.13 3.09 3.11 9.689
29 .0730 .0738 1.46 1.474 1.467 9.8633
30 .0960 .0945 1.92 1.89 1.906' 9.8095
31 .0690 .0690 1.78 1.78 1.78 9.822
0/5 .3667 «3 5c 8 7.114 7.076 7.095 9.2905
33 .0946 .0966 1.89 1.91 1.90 9.81
34 .1480 .1488 3.96 £.976 2.968 9.7032
36 .1225 .1210 2.46 2.42 2.436 9.7566
36 .0986 .0970 1.976 1.94 1.968 9.8042
37 . C 892 .0900 1.764 1.60 1.792 . 9.6208
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T able 2 continued
Soil n  of moisture 
in5grams soil
Percept Average % Dry matter ip 10 
grams of soil
38 .1096 .1060 2.19 2.16 2.175 9.7825
SS .0927 .0940 1.854 1 . 8 8 1.867 9.8133
40 . 1 1 1 0 . 1 1 0 0 2 . 2 2 2 . 2 0 2 . 2 1 9.779
41 .1123 .1116 2.246 2.23 2.238 9.7762
42 .0460 .0463 .92 .906 .913 9.9087
43 .1113 .1105 2.226 2 . 2 1 2.216 9.7782
44 .1 1 2 2 . .1140 2.244 2.28 2.262 9.7738
46 .0836 .0816 1.67 1.63 1.65 9.835
46 .0600 .0615 1 . 0 0 1403 1.016 9.8985
47 .1807 .1828 3.614 3.656 o. 6o5 9.6365
48 .1296 .1616 2.69 2.63 2.61 9.739
49 .1176 .1160 2.36 2.30 2.326 9.7675
60 .0993 .0993 1.986 1.986 1.986 9.8014
61 .1140 .1160 2.28 2.30 2.29 9.771
62 .1976 .1966 3.97 3.87 3.92 9.603
Methods used in analysis
The nitrogen was determined according to K^elaahl
method and the phosphorus according to the acid soluable method,
both of which are discrioed in the guide used in the Soil
Fertility laooratory of the University of Illinois.The method
used to determine potassium was the same as the one described in
this guide except that barium hydroxide was not used to precip­
itate with to Degin with but Calcium Carbonate in hot solution.
Table 3a nitrogen in red brown silt loam



















4 5.4 6 . 2 .002137 9.6723 .1193 .1168 .11756 2351
5 4.2 4.3 .002137 9.6974 .0966 .0967 .0966 1892
7 6.96 5.96 .002137 9.6365 .13193.13193 .13193 2639
8 5.63 6.47 .002137 9.6617 .1223 .1210 .12166 2433
10 5.25 6.15 .002137 9.569 .1172 .1150 .1166 2232
13 5.6 6.65 .002137 9.6833 .12487.12599 .12543 2609
15 6.06 6.1 .002137 9.67895 .1115 .1126 .11206 2241
16 4.75 4.86 .002137 9.7389 .1042 .1064 .1063 2106
17 4.3 4.26 .002137 9.7611 .09414.09294 .09364 1871
18 2.9 3.0 .002137 9.924 .0614 .0646 .0626 1250
27 1.16 1.26 .002631 9.7706 .0313 .0306 .03246 649 +
• 43 4.o6 3.96 .002631 9.7762 .1090 .1063 .10766 2143
46 6.56 6.36 .002631 9.836 .I486 .1454 .14675 2939
46 2.96 3.06 .002631 9.8986 .0784 .0811 .07975 1695
48 6 . 8 6 . 6 .002329 9.739 .1387 .1317 .1352 2704
4S 3.86 4.06 .002631 9.7675 .1037 .1090 .10635 2127
62 3.9 3.9 .002329 9.603 .0945 .0945 .0945 1890
Average 2187
♦Not taxen in consideration because below average
Table Sb nitrogen in brown clayey silt loam
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A  ^  w  iJ
2 4.06 3.95 .002631 9.67375 .1098 .1111 .11645 2209
0 4.1 3.9 .002137 9.573 .0916 .0810 .0882 1764
6 6 . 6 6  6 . 6 .002137 9.6428 .1232 .1241 .1237 2474
9 6.96 7.05 .002137 9.6476 .1639 .1561 .15605 3101
1 2 6.62 6.73 .002137 9.6367 .12935.12617 .12776 2566
14 5*5 b •66 .002157 9.6084 .1223 .1234 .1229 2468
19 6.23 6.26 .002073 9.746 .1326 .1331 .1328 2656
47 3.95 3.96 .002631 9.6365 .1078 .1078 .1078 2166
1 1 6.89 5.91 .002137 8.64 .1306 .1310 .1308 2616
V
Average 2443.2
Table 3c nitre gen in the red sand
2 0 0 9.646 0 0 0
2 2 4.9 4.7 .002073 9.625 .1042 .1009 .19266 2051
24 5.46 3.46 .002631 9.7967 .0935 .0036 .09305 1661
25 3.46 3.45 .002651 9.806 .0933 .0926 .09295 1869
26 1.26 1.46 .002631 9.6890' .0340 .0394 .0367 7 34
54 6.46 6.65 .002329 9.7032 .1308 .1317 .13135 2626
36 1 . 2  1 . 1 .002631 9.8042 .0322 .0295 .03085 617
Average except No 21 1624.5
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Table 3d nitrogen from grejloam













d 7*2 7.35 .002137 9. £769 .15765 .16184 .15956 3191
20 . 6 6 .74 .002073 8.8665 .01389 .01555 .0142 284
23 • 55 .55 .002631 9.5438 .0151 * .0151 .0151 302
26 .46 .55 .002631 9.825 . 0 1 2 1 .0147 .0134 268
28 1.16 1.35 .002631 9.8533 .0317 .0361 .0339 678
30 .85 1 .002631 9.8095 .0228 .0268 .0248 496
31 3.25 3.05 .002631 8.622 .0871 .0817 .0844 1688
32 .3 . 2 .002631 9.2905 .0085 .0056 .00705 141
33 2.85 2.95 .002631 9.81 .0765 .0792 .077 95 1559
37 2.15 1.95 .002631 9.8208 .0839 .0787 .0813 1626
38 5.9 6 . 1 .002329 9.7825 .1404 .1452 .1428 2856
39 5.3 5. IF .002631 9.8133 .1421 .1376 .13985 2797
*40 3.65 3.85 •002631 9.779 .0862 . 1036 ..1009 2016
41 4.7 4.9 .002329 9.7762 .1119 .1167 .1143 2286
42 1.45 1.35 .002631 9.8087 .0366 .0369 • 037 2 744
44 1.25 1.3c .002631 9.7738 .0337 .0364 .03505 701
£0 2.65 2.76 .002631 9.8014 .0767 .0738 .07525 1606
£ 1 6.23 8.37 .002329 9.771 .1982 .1994 .1988 3976
Average soil No 32 1679
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- _ i
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T O ! ce
peracre 
7in,ches
C D 4.65 4.65 .‘.,02631 9.7565 .1254 .1254 . 12 54 2; 08
Table 4 Phosphorus
Soil k. grs P ;0g Average M ^rs phosphorus % P Pounds per 
&cie 7 inches
1 3.65 3.5 • 0 / v) 1.5623 .0391 782
2 3.6 6 . 6 3.65 l.cfcl4 .938o 776
3 3.6 3.8 3.7 1.6169 .0404 508
4 2.7 2.5 2 . 6 1.1362 .0284 0 6 8
5 4.6 4.3 4.4 1.9228 .0481 962
6 3.5 3.4 3.45 1.5077 .0377 754
7 0 . 8 3.6 3.7 1.6169 .0404 80 6
8 3 2.85 2.925 1.2782 .032 640
10 4 4 4 1.748 .0437 874
1 1 4.1 4.1 4.1 1.7917 .0448 896
1 2 4 4 4 1.748 .0437 674
13 3.4 3.3 3.35 1.464 .0366 732
14 3.85 3.8 3.825 1.6715 • o I-* cr 636




Soil Wt of KgPtClg Percent potassium Average % Pounds per acre 
7 inches
1 .0490 .0602 .3945 .4041 .3993 7986
2 .0868 .0870 .6987 .7004 .69955 13991
3 .0836 .0850 .6730 .6843 .67865 13673
4 .0728 .0730 .6860 .5877 .58685 11737
6 .0876 .0870 .7052 .7004 .7028 14056
6 .1030 .1064 .8293 .8565 .8429 16856
7 .0950 .0940 .7648 .7667 .76075 15215
9 .0600 .0620 .483 .4991 .49105 9821
11 .0782 .0782 .6295 .6296 .6295 12590
12 .0810 .0814 ■.6629 .6545 .6637 13074
13 .0764 .0774 .616 .6231 .61905 12381
14 .0680 .0662 .5474 .5329 .54015 10803
Conclusions
In order to see what this work means it is well to 
compare these soils with some standard and the normal iertiie 
soil. U.S. and Ger. average has oeen seiected.lt has 5800lbof 
nitrogen,2t;00.1b of phosphorus ,and 63o0lb potassium per acre foot.
To compare first the nitrogen in the normal soil with 
that of any of the soils analized it will readily De seen that 
they are quite iow.Take for instance the average of the red 
brown silt loam from taoie 3a.It has aoout 2100lbof nitrogen; 
while the normal iertiie soil has 68001b,or consideraoly more than
two and a half times as much.The brown ctayey silt and, tiie brown 
silt loam nave a little higher average nitrogen content m a n  m e  
'brown silt loam mentioned above,as can be seen in taoie 3;while 
the red sand ana grey loam are quite a little lower .Proba.bly m e  
relative nitrogen values oi these various soils can be center 
brou*nt in an other way,however.Suppose than these soils will 
prouuce maximum crops every year how many such crops can be grown 
before all oi the nitrogen is removed,if there 10 no nitrogen 
adaea or taxen away except by tne crop? IN table 6 below it is 
snownfith several agricultural plants how much nitrogen is removes 
iu each crop ana how many crops it woula take to remove all of tne 
nitrogen in each of the soils mentioned.
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Table 6
Nitrogen Number of maximum crops that can be|produced on
removed Normal redaish brown grey light red
soil brown clayey loam brown sand
silt silt silt
1 Ofatt loam loam
Corn 149*1 b 39 14 16 10 17 11
Oats 69 84 32 37 23 36 23
wheat 65 89 32 37 24 38 25
Timothy 48 121 39 51 33 52 34
Sugar b 
oeets 100 38 21 24 15 25 16
The maximum crops per acre were taxen for corn as 180 oushels of
grain 3 tons of stover,ior oats 75 bushels of grain 2 tons of
*» -
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for wheat 40 bushels of train 2 tons of straw,for timothy 2.tons, 
and for su^ar beets 20 tons.Of course it would be impossible to 
get maximum crops until all of any icind of plant food was gone.. 
As the plant food is diminished the crops get smaller and smaller 
until even oefore tne nitrogen ,for instance, is all exhausted 
the lana will quit producing.This does not affect the vaiue of 
the table for it is comparative rather than absolute.In other 
words it snows the relative nitrogen content of the soils ana the 
rate at which these soils will become unproductive,as far as 
nitrogen is concerned,oarring the influence of other conditions.
Studying the phosphorus of the soiis in the same way 










Corn 2b lb 87 34
Oats li 184 72
Wheat 10 200 79
Timothy 6 333 132
Sugar neets 18 110 44
The normal fertileAhas 20001b phosphorus to the depth ofA while 
the average of tne soiis analyzed is only 7901'bwhich ,as is shown 
in table 7,will produce far fewer crops than the normal fertile 
soil.In this average tne grey loam,the reddish brown silt loam,
and tne Drown clayey silt loam are r e p e r s e n t e a . w e r e  not
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separated into types as they were for nitrogen for the average
of ine pnosphorus for each of the types was practically the same
and the main thing to t>e noted is that they ail have a great deal
less phosphorus than does the normal fertile soil.
The soils analized are not compared to the normal ferti
for potassium as they were ior nitrogen and phosphorus for while 
poor
they are veryAin phosphorus and nitrogen they are rich in 
potassium.Ail that needs to said is that the normal fertile 
soil has M O O #  of potassium while the poorest one of these has 
nearly 8000# ano the oest 17000#.
ie
